1/18 




vJ 



VJ 



VJ 



vJ 




2/18 



On 
LU 




<: 


I — 


ll- 






5E 


LU 
I— 


a. 









On 
LU 


ACE 


Z 


u_ 


z 


on 


< 


LU 


o 


I — 


00 





I ■ I 




OUSI 


ERFA 




1— 



O 


CE 




<r 






:rf 


>- 


■ ■ ■ 
i— 


LU 

^: 





ORK 


FACE 




or 


ET 


LU 
1— 




Z 




CO 

ID 
m 

on 



O 
o 







CO 


LU 


Q 


AC 


DV 

rY 


:rf 


LOP 


INTE 


u_ 






CO 
Q 

Q 
LU 
X 



CO 

>- 
oo 

o 



< 
on 

LU 
Q_ 

o 
o 



o 



CO 
<t 

on 
o 
o 

Q_ 



O 

_J 
Q_ 
Q_ 
< 



L-U 



< 

O 
I 

o_ 



o 

i— 
< 

UJ 

on 
o 



< 



> 
or 

Q 

on 
O 

z 
o 



on 

LU 

> 
or 

Q 

on 



on 



L-M 



or 

LU 
> 

on 
Q 

or 



< 
o 

CO 



00 

LU 
> 

on 

Q 
LU 

o 
> 

LU 
Q 



CO 



o 
<: 



(,(,(,( 



CO 



on 



m 
< 



I 

^n 
o 
o 
__i 

Q 

or 

< 

O 



O 
on 
o_ 

o 
—J 
o 
o 

o 



o 

o_ 

O 
i 

o 
o 



O 
or 
o_ 

on 

O 
_j 

o 
o 

on 



o 
co> 



00 



o 

on 

O 
i 

o 
o 

on 



Q 
O 



on 

© 
i 

o 
o 



or 




O 


< 


i 


ct: 


O 


o 


o 


O 




on 




Q_ 




CO 


tn 




on 


LU 
1 — 


LU 


00 




>- 


<c 00 


i— 




LU 


1— 




z 

LU 


o 






UJ 


o 


o 
< 


ID 




Q 




LU 






CO 








>- 












IEM0 








< 

on 










< 











3/18 




Ql ^ <-> 

< £ 

2 Q 



O 





















UJ < 


UJ 




o P± 


o 


UJ 

o 


q: < 


a: 


=> Q 




< 


o 


o 




c/i ct: 


to 




O 






QQ —1 






o o 






on o 







4/18 



DEVICE DEPENDENT 
COLOR SPACE 



406 



SPECTRAL 
MEASUREMENTS FOR 
SOURCE DEVICE 



150 



SOURCE 
IMAGE 



RGB 



VIEWING 
CONDITION 
DEPENDENT 
COLOR SPACE 



PERCEPTUAL 
COLOR SPACE 



r 



407 



SOURCE 
VIEWING 
CONDITIONS 



400 



RGB COLOR 
VALUE TO 
XYZ 
TRISTIMULUS 
VALUE 
CONVERTER 



XYZ 



401 



FORWARD 
APPEARANCE 
MODELER 



JCh 



402 



GAMUT 
ADJUSTER 



FIG. 4A 



FIG. 4B 



FIG. 4A 



FIG. 4 



5/1 8 



VIEWING 
CONDITION 
DEPENDENT 
COLOR SPACE 



DEVICE DEPENDENT 
COLOR SPACE 



412 



SPECTRAL 
MEASUREMENTS FOR 
DESTINATION DEVICE 



yr yr yl 
^D50 1 D50 ^D50 



SEE FIG.4A 



JCh' 
— «h 



INVERSE 
APPEARANCE- 
TRANSFORMER 



yT yT yl 



r 



405 



REGRESSION 
ANALYZER 



404 



r 



414 



WEIGHT D50 



CMYK 



r 



160 



DESTINATION 
IMAGE 



r 



415 



WEIGHT A 



r 



416 



WEIGHT F2 



409 



DESTINATION 


VIEWING 


CONDITION 


S D50 


^410 


DESTINATION 


VIEWING 


CONDITION 


S A 


• 
• 
• 


r 411 


DESTINATION 


VIEWING 


CONDITION 


S F2 



FIG. 4B 



6/1 8 



Cxi 

o 

u 
CO 

z 
< 



O 

z 
< 

< 

Ul 
CL 
Q_ 
< 



CO 



C5 



x 



UJ 








UJ 


o 




o 




o 


z 




z 




z 


< 




< 




< 












< 




< ^ 




< 2 


Ul C£ 




uj q: 




Ul or 


CL O 




cl O 




CL O 


Q_ U 




CL U 


• • • 


Q_ U 


< CO 




< CO 




< CO 


z 




z 




z 


UJ < 




UJ < 




Ul < 


co 




co ct: 




CO C£ 






C£ \— 




CC I — 


UJ 

> 




UJ 

> 




Ul 

> 


z 




z 




z 

1 





o 






o 






























o 


o 






>>. 










m 












CN 




Ul 


Q 




Ul 


< 




Ul 


U 




> 


CO 




> 


CO 




> 


CO 




z 


z 




z 


z 




z 


z 




o 


o 




o 


o 


• • • 


o 


o 












1— 






h- 




< 


Q 




< 


Q 




< 


Q 




z 


z 




z 


z 






z 




f— 


o 




1— 


o 






o 




CO 
Ul 


o 




CO 


o 




CO 
Ul 


o 




Q 






Ul 
Q 






Q 





i 



7/18 



>< 

< 



o 

I — 

o 
< 



o 



< 



< 
I — 

o 

LU 
CL 
CO 

m 



CO 
CO 



> 
< 



o 

X 
UJ 



> 
< 



o 
oo 

II 



o 



o 
to 

II 



o 

CM 



II 



o 
o 
to 



b 



o 
o 

K> 
II 

b 



b 



b 



o 

tn 
II 
b 



b 



b 



b 



O 
CM 



b 



b 



b 



b 



b 



b 



b 



b 



b 



o 
to 

II 
b 



b 



b 



b 



b 



b 



b 



o 

II 
b 



b 



b 



b 



b 



b 



b 



b 



o 

00 

II 
b 



8/18 



z < 

bj LlJ q_ 
O ^ CO 

> LlJ q; 

Q o 
o 



7 I — o 

O Q o 

o 




M 
>- 
X 



Q CO I 

Q UJ 

II 

o 

< UJ CO 



< 

Q_ 
LU 
O 
OZ 
LU 
Q_ 

< 



o 

00 



LlJ O 
ZD —I 
-J O 

?° 

to 

ZD 



o 



□_ 
< 



CO 



CO 



o 




z 






SN 


LlJ 


o 


> 
LU 


DITI 


o 


z 




o 


ZD 


o 


o 




in 





o 

lu ; 



o 



CO 

CO 



o 



S3 

, ,</) 



CO 



on 



O 
o 



LT Q_ 



< 




9/18 



i — o 

Z Z < 
O O UJ Q_ 
Z pQ(/) 

^ Q utK 

LU Z Q_ O 
> Ou_i 
O Q O 
O 



I — o 
z < 

UJ LlJ Q- 
S Q 00 

>LjQi 

LlJ Q_ O 

Q Ld I 

Q O 
O 




o 






< 


O 






> 




CO 


< 






EH 


_i 


z 


00 


LU 


LU 


Q 


Q 




O 


z 

UJ 


LO 




Q_ 


o 


_l 


UJ 
Q 


o 

LU 


TRA 


Z 


o 


o 


o 




UJ 




> 


Q_ 




UJ 


CO 


Q 


Q 


Z 




< 


o 


UJ 




o 


Hi 


ON 


o 
z 


o 


CO 




z 


ZD 




_J 




UJ 


UJ 




> 


ODI 




z 

























GE 


>- 


< 






o 






z 




o 




I — 




<£ 












CO 




LU 




Q 



V] 



O o 

^ > 

i LU 

o: ^ _ 



o 

LU 
CL 

CO 



ZD Z 

</> i= 

< CO 
LU LU 
2 Q 



pa 
to 



10/18 



406 



SPECTRAL 
MEASUREMENTS 
FOR SOURCE 
DEVICE 



r 



407 



SOURCE 
VIEWING 
CONDITIONS 



FIG. 7 



r 



150 



SOURCE IMAGE 



RGB 



r 



S701 



EACH INDIVIDUAL RGB COLOR VALUE IN 
THE SOURCE IMAGE IS CONVERTED 
INTO AN XYZ TRISTIMULUS VALUE 



I 



XYZ 



S702 



A FORWARD APPEARANCE MODEL IS 
APPLIED FOR VIEWING CONDITIONS AT THE 

SOURCE SO AS TO CONVERT THE XYZ 
TRISTIMULUS VALUE INTO A PERCEPTUAL 
COLOR SPACE 



JCh 



S704 



GAMUT ADJUSTMENTS ARE MADE IN 
PERCEPTUAL COLOR SPACE 



I 



JCh 



r 



S705 



CONVERT FROM POLAR COORDINATES TO 
RECTANGULAR COORDINATES 



I 



Jab 



S706 



SELECT THE APPLICABLE CLUT FROM 
MULTIPLE ONES IN THE COLOR PROFILE 



r 



S707 



OBTAIN THE CORRESPONDING PRE- 
CALCULATED CMYK VALUE FROM THE CLUT 



I 



CMYK 



r 



160 



DESTINATION IMAGE 



/ 1/18 



LU 2 
_l — 


OR 


LU 


n 


—J 


1 


s.i 

I I n 

III 1 


CO 


on 








o 


LU 
X 


Q_ 


1— 





00 



CO 



co> O 
o 



Q0 



O 

l_ LU 
O 

._(/)-; 
<t=LU 

o; z S 

I — LU 
OS,., 



a. q: 



o 



iTico 



05 
O 



LU 
I— 
O 
LU 
_l 
LU 
CO 



00 

o 

00 

u 



D 



CO 



CO 

< lu or 



— i (— LU 
jZO z -UI 

o5«-<g> 

I— J=T Z 

o o o 

LU O o 



o 
o 
o 



o 



o 

00 



I s 

< -3 
O Q 

< 



o 



o 
oo 



LU 
<_0 qz 

<< — I 

> o: lu 

< 



o 
oo 

V| 



M 
>- 
X 







to 




3 


o 


ZD 


LU 


i— 


_l 


lu e- 


O 




N =3 ^ 


o 


LU 

ID 


>- 2 -J 


RGB 


— 1 


1— 


>§ 

o 


VA 


TRIS 



m 
o 



LU 

So 

CO™" 



o 



CD 
< 

o 

_l 
Q_ 
Q_ 
< 



-1 

(V <t 

D_> 

ll 
OQ 

CL I . I 
CO I— 
LU < 
Ql — I 

O 

°< 
O 



» o 





00 














£° 






>- O 




~E LU 




o — ' 

LU 




CO 




\9F 



0$ 



UNIFORMLY 
SAMPLED 
PERCEPTUAL 

COLOR 

SPACE 



J 
a 
b 



12/18 



S902 S605 



r 



SG07 



-"■DSO 
1 DSO 

Z T 

^DSO 



BEST 
V FIT -i 



X D50 =^_(x)E D50 (x)f( 

=Sv(*)e D50 (x)f( 

z D50 - S z (*)E D50 (x)f( 



X, 



FZ 



F2 



J F2 



X A =jx(x)E A (x)F( 
Y A =$v(x)E A (x)F( 
Z A =fz(x)E A (\)F( 

X FZ = fc(*)E F2 (x)F( 
Y F2 = Jy(^)E F2 (x)F( 
Zfz = $z(*)E F2 (x)F( 



C,M,Y,K, 


x)dx 


CMYK 


X )dX 


CMYK 


A )tf A 


c,m,v,k, 


x)dx 


c,m,y,k, 


x)dx 


c,m,y,k, 


x)dx 


C,M,Y,K, 


x)dx 


C,M,Y,K, 


x)dx 


C,M,Y,K, 


x)dx 



S902 



910 



SELECTED 
INDEX 




FIG. 9 



13/18 



& Printer Document Properties 



T?El 



Layoutj Paper/Quality 



I—Tray Selection 

Paper Source | Automatically Select 
Media 



Plain Paper 



Quality Settings 
O Best 



© Normal 



O Draft 



OCustom 



r Color- 



m 



O Black & White 



©Color 



Lighting 

Source 1 weight 
Source 2 weight 

Source 3 weight 
Source 4 weight 



Light Source: 

Light Source: 

Light Source: 

Light Source: 



Advanced. 



OK 



] Cancel | Apply [ 



Help | 



FIG. 10 



14/18 



& Printer Document Properties 



Layoutj Paper/Quality 



i— Tray Selection- 



Paper Source Automatically Select 
Media 



Plain Paper 



^Quality Settings 
O Best 



© Normal 



O Draft 



OCustom 



Color- 



ed Black & White 



©Color 



Lighting 



□ Home O Office □ Graphic Arts □ Daylight 



Advanced. 



OK 



J Cancel | Apply | 



Help 



FIG. II 



15/18 



I— 




</} 




o 








HE 


TS 


I — 


z 


OF 


Ld 

z 


CO 

Ld 


o 


C£ 


IATI 


> 
z 




Ld 


i— 




CO 


O 


Ld 


z 


o 


HTI 


I — 


o 


CO 


_i 


-J 




m 


>- 


< 


_i 


CD 


Ld 


o 




on 


—I 


CL 




LJ 




< 









CO 
Ld 

I— 
< 

CO 



z 




Ld 








< 




LU. 




O 




L_ 




CO 


o 


i— 


Ld 


< 




CL 






< 


C£ 


> 


O 




_l 


M 


o 


>- 


o 


X 


Ld 
I— 




< 












S3 





CO 



M 
X 









< 






ZD 






I — 






r P 


CO 
Ld 


_Q 


o 


I — 


D 


on 




I 


Ld 


~z_ 


on 


Q_ 






Q 


o 


O 


XJL. 




h- 


o 


-C 




o 


o 


CO 
Ld 


o 




Z> 


Ld 




_l 


o 




< 


< 




> 


CL 






CO 




M 






>- 


on 




X 


o 






_l 




\— 


o 




Ql 
Ld 


o 




> 






z 






o 






o 









OF 


< 




-J 


CO 


z 
o 


ZD 


< 


Ld 

o 




Q 


ce 


^JTS 


Ld 


CT 


AN 




SPE 


LECT 


ORAI 


IVEN 




Ll. 
Ld 


OL 


o 




on 


o 





CO 


o 




ION! 


DAR 




h- 


z 




o 


< 


on 


z 


i — 


Ld 


ZD 


CO 


> 


Li_ 




ct: 

Ld 


Ld 


Ld 


CO 


CO 


o 


CD 


z 




o 


i r v/ 


Ld 

zn 
i— 




CO 






RE 


U- 




O 





16/18 



I— 




in 




o 








HE 


SI 


i — 


z 


OF 


UJ 


ES 


O 


Od 


IMATI 


ENVI 


i — 




CO 


o 


UJ 


z 


o 


HTI 


i— 


o 


CO 


_i 


_l 




GO 


>- 


< 


_i 


OR 


UJ 

^d 


Od 




Q_ 




KF 




< 









CO 

CO 



CO 
UJ 

I— 
< 

I— 

CO 



> 



Od 

o 



CO 
UJ 



< 
> 

M 

>- 

X 



o 
I— 
< 

Q_ 

Od 

o 

_l 

o 



CO 



M 

>- 

X 



Lj-I LlJ 
O h- 
< 



Q_ 

o 



o 

o 
o 

00 o 



< 
> 



< 

Q_ 
(/) 

M 

>- a: 
x o 



uj 
> 

o 
o 



o 
o 



CO 
CO 



o 



o 



o 



T 




CO 


Q 




ION 


DAR 




h- 


z 




o 


< 


Od 


z 


i— 


UJ 


ZD 


to 


> 


u_ 




Od 
UJ 


UJ 


UJ 


CO 


CO 


o 


m 






O 


PO 


Ul 

X 

I — 




Ul 






UJ 


Li_ 




Od 


o 





00 



I — o 
z < 

O O CO 

UJ UJ CC 
q Q- O 
LlJ _l 

Q O 
O 



I O 

^ O z 

> o ri 

OqO 

o 



17/18 



o 
< 

Q_ 
CO 

en 

O 
_i 

o 
o 



g 






o 


















CO 






v. 


z 


CE 




LU LU 

QO 


< 




<< 






2 CL 


CO 




CO 


C£ 




LU 

or ct: 


o 




<o 


—J 


o 


_i 


o 




CO o 


o 




I — o 




z 


—J 




LU —I 


< 




2 < 


ZD 




I— => 


\— 




CO h- 


CL 




Z>CL 


LU 




LU 


O 




QO 


ck 

LU 




<c* 

LU 


CL 










ZD 












< 









< 


m 






d 









< ^ 



o 

LU 
CL 
CO 







O 


LU 


L_ 


o 


CO 


> 


1— 


LU 


z 

LU 


Q 




LU 


LU 


o 


0£ 


a: 


ZD 




CO 


O 


< 

LU 


CO 







o 
z 

uj 0 

> e 

o z 

O 
ZD O 
O 
CO 



I o 

Z Z < 
OOuQ- 

Z£Z Q CO 

^ Q 5 q: 
> O u -J 

O Q O 

o 



CO 



or 

o 

Ll. LU 
CO =) 

Ct > 
I— 

Ct 
UJ O 
CJ — I 
Z O 

< o 
ct 

< < 

UJ 

9r ° 

< 

Q 
LU LU 



CO 



o 

< 
z 

I — 
CO 
I LU 

< 



to UJ 
on 

>- z 

CD 



o o 
< i= 

Ql < 
CO -7 



o 
_J 

o 
o 



LU O 



— o 
< 

CO 

ct 
o 

_J 

o 
o 



in < 
i — > 



CO 



o 

2 c! 



O Ld 



Q_ 
Ld 
O 



CO CO 
Ld Z 
Q O 



O 
O O 

o 

Ld z 



O o 

° z 

LU Z 
> 



z o 

O Q- 

i= 00 
Ld 

o 

Z C£ 
O O 

o o 



o 




z 








LU 


CO 


> 


ION 




i— 


o 


Q 


1— 


Z 


< 


o 




o 






CO 
LU 




Q 





< 



Ld ry 

o 






ct 


LU 




o 


O 






> 


At 

ML 


TS 


LU 
Q 


TR 


z 

LU 




rr 

L_ V-/ 


i . i 


TIO 


SP 


UR[ 


INA 




CO 


i— 




< 

LU 


CO 






LU 
Q 







CO 














LU 
O 


YK 


IMA 






o 


z 




o 












< 




z 




1— 




CO 




LU 
Q 



